Calcium binding to the cytosol and calcium extrusion mechanisms in intact synaptosomes and their alterations with aging.
A simple method to measure cytosolic calcium binding in intact presynaptic nerve terminals (synaptosomes) from rat brain, which is based on the simultaneous determination of [Ca2+]i and total [45Ca2+] in quin2-loaded synaptosomes undergoing a switch from high- to low-calcium containing medium, is presented. Binding to the cytosolic compartment alone was obtained following depletion of calcium storing organelles in the presence of carbonyl cyanide p-trifluoromethoxyphenylhydrazone/oligomycin plus caffeine. Synaptosomes, as compared to various cells types, have a high calcium binding capacity to the cytosolic compartment; maximum binding, Ca.Bmax, was 4.76 mM and calculated s0.5 was 218 nM. Calcium binding to the cytosolic compartment as a function of aging was also determined; Ca.Bmax was reduced to 1.84 mM and s0.5 increased to 492 nM in 30-month-old rats, indicating that the buffering of high calcium loads is impaired in old animals. The results obtained for binding of calcium to mitochondria and caffeine-sensitive calcium stores are consistent with an age-dependent reduction in calcium bound to mitochondria, whereas caffeine-sensitive calcium stores were unaffected. Finally, we have estimated the net rates of calcium extrusion in intact synaptosomes, and found that calcium efflux through the Na/Ca exchanger and Ca(2+)-ATPase was markedly reduced in old rats.